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INTRODUCTION
The Camafuca-Camazambo kimberlite belongs to a kimberlite province comprising over a dozen of primary occurrences of diamond, located alongside the homonymous brook which is a tributary of the Chicapa river, in the proximity of the Calonda village, northeast Angola (Fig. 1) . The CamafucaCamazambo kimberlite spans over an area of about 36 hectares, intruding into clayey-sandstones and tills of the Karroo Group, and gneisses of the Base Complex. Its shape suggests conditioning by a system of local fractures with NNW and ENE directions (Real 1958) . Among this kimberlite province, the Camafuca-Camazambo intrusion is the largest body and the one presenting the greatest economic potential.
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GEOCHEMICAL STUDY OF GARNETS
The geochemical study of mantle-derived garnets occurring in kimberlites progressed remarkably in recent years, as their chemistry is not only a possible indicator of the presence of diamonds in their host rock but also their abundance is a likely indicator of the economic potential of the kimberlite.
Sub-calcic chrome-pyropes, commonly designated G10, are the type of mantle-derived garnets that may give these indications. The occurrence of these characteristically purple-colored garnets is rare, being usually confi ned to diamondiferous kimberlites. Their occurrence as inclusions in diamonds of the peridotitic paragenesis suggests they are mineral phases that are stable in the nucleation and growth environment of diamond.
The study presented in this paper has been made on garnets that were visually separated from others from concentrates of the kimberlite mentioned above. The grains show distinct morphology, from well-rounded to angular. In macroscopic observation, the garnet grains are more or less transparent, with red or purple red color.
ANALYTICAL METHODS
Element concentrations were determined on a Cameca CAMEBAX electron microprobe equipped with a WDS detector, using ZAF correction routines, at the INETI Laboratory in S. Mamede de Infesta, Portugal. Analytical conditions involved an acceleration voltage of 15 kV and a beam current of 20 nA, with counting times of 10 seconds in peak and 5 seconds in background.
Several natural and synthetic materials were used as standards: orthoclase as a standard for Si and Al, MgO for Mg, MnTiO 3 for Ti and Mn, albite for Na, andaluzite for Ca, Fe 2 O 3 for Fe, Cr 2 O 3 for Cr and metallic nickel for Ni.
RESULTS
A total of 22 red to purple red colored garnet grains were submitted to multi-elementary punctual chemical analysis ( Fig. 2 ; Table I ) and were classifi ed according to the classifi cation scheme for mantlederived garnets proposed by Grütter et al. (2004) , a refi nement of the standard and well known G10/G9 classifi cation developed by Gurney (1984) . Among them, 9 belong to the G10 group of garnets from harzburgites, 3 to the G9 group of garnets from lherzolites, 10 to the G1 group of megacrystic garnets, and 1 to the G4 group, which comprises garnets from pyroxenites, eclogites and websterites.
In the analyzed G10 garnets, Cr 2 O 3 contents are relatively low (ca. 4 to 5 wt.%) and CaO contents are too high (ca. 3 to 4 wt.%) to permit their differentiation as diamond-facies G10 garnets. However, as all garnet grains have MnO contents lower than 0.36 wt.%, the " D" suffi x, attributed to garnets that show compositional and pressure-temperature conditions similar to those for the diamond stability, can be added (see Grütter et al. 2004) .
The grain Gnt17 stands out from the others for its low (0.97 wt.%) Cr 2 O 3 contents. It is most probably a pyroxenitic G4 sub-calcic garnet (Grütter et al. 2004 ) particularly enriched in the almandine component (ca. 25 mol.%).
Garnets of the G9 group also have relatively low Cr 2 O 3 amounts (between 2 and 3 wt.%) and can only be separated from G1 group garnets because they are much poorer in TiO 2 (0.25 wt.%) than the latter (0.30 to 0.94 wt.%).
Even after careful visual examination, a large number of garnet megacrysts of the G1 group from this kimberlite were undistinguishable from the other mantle-derived garnets that were chemically analyzed. Nevertheless, this fact was expected because megacrystic garnets are relatively Fe-rich and Ti-rich and generally endure chemical weathering better than several other mantle-derived garnets. Even though there is no established relationship between megacrystic garnets and diamond, their Chemical analysis of garnets from the Camafuca-Camazambo kimberlite, northeast Angola. G0 (Unclassifi ed), G1 (Low-Cr megacrysts), G3 (Eclogitic), G4 (Low-Cr Pyroxenitic/Websteritic/Eclogitic), G5 (Pyroxenitic), G9
(Lherzolitic), G10 (Harzburgitic) and G12 (Wehrlitic). G11 (High-TiO 2 peridotitic) and G1 groups were classifi ed prior to any other (see Grütter et al. 2004) and no G11 garnets were identifi ed. As garnets of the G2, G6, G7 and G8 groups are of crustal origin, they are not represented in this diagram. Group G1 of megacrystic garnets (stippled parallelogram) does not overlap groups G3, G4, G5, G9 or G12 since it occurs at higher TiO 2 content. Garnets of group G5 are separated from G9 garnets by their Mg# parameter. Garnets plotting above Diamond-Graphite line can be considered as being of the diamond-facies, independently of their MnO content. Garnets plotting below this line can only be considered G10D if MnO < 0.36 wt.%. Symbols: Diamonds -G10D, Squares -G9, Circles -G1,
correct identifi cation is very important as otherwise they may be misclassifi ed as G9 group of garnets from lherzolites. All G10D garnets have Cr# (100Cr/(Cr+Al)) between 12 and 14, much higher than Ca-saturated G9 garnets (between 6 and 8) and the G4 group garnet grain (Cr# = 3). These values are proportional to the knorringite component of garnets and are used as a useful indicator of the minimum pressure necessary for garnet crystallization. Considering a typical temperature range for diamond crystallization (900 to 1200 • C) on the scheme proposed by Irifune et al. (1982) for the solubility limit of knorringite molecule in pyrope as a function of pressure and temperature (Fig. 3) , the analyzed G10D garnets of the Camafuca-Camazambo kimberlite require a minimum pressure of 40 to 45 kbar (4-4.5 GPa) to form, inside the fi eld of stability of diamond, which is not surprising as that this is a diamond-bearing kimberlite.
Contrasting with Cr#, Mg# values (100Mg / (Mg+Fe 2+ )) are typically between 82 and 86, and do not allow the distinction between garnets of the G9 and G10D groups. Again, the grain Gnt17 stands out from the set for the low value of Mg# (74) that, in a certain way, confi rms its distinct origin. The G10D garnets present Ca# (100Ca/(Ca+Mg)) around 10, signifi cantly lower than the values obtained for G9 garnets (about 13).
DISCUSSION
The chemical composition of the analyzed garnets suggests that they originated in a peridotitic magma, probably of lherzolitic composition, that after a process of partial melting that produced magma of basaltic composition, left a magma of harzburgitic composition as residue. This hypothesis is corroborated by the coexistence of garnet and clinopyroxene in the same kimberlite (Laiginhas and Correia, unpublished data). Taking the molar Al/Cr ratio in garnet as a measure for the fertility of the source (Stachel and Harris 1997) , the Al/Cr ratio of G10D garnets, of about 6.5, reflects the existence of a poorly fertile generating source of lherzolitic composition.
The chemistry of the studied garnets suggests that the Camafuca-Camazambo kimberlite sampled lherzolitic magma undergoing a depletion process at depths higher than 150 km, which are compatible with the stability fi eld of diamond. The occurrence of a high number of G10D garnets with compositional and pressure-temperature affi nities with those generated in the fi eld of stability of diamond is validated by the presence of diamond in the CamafucaCamazambo kimberlite. 
